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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
01/20/2010 has been entered. 

2. Applicant's amendment of claims 1-4 in the paper filed on 01/20/2010 is 
acknowledged. 

Claims 1-4, 12-17, and 19-43 are pending and at issue. 
The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Rejections that are Withdrawn 
Claim Rejections Withdrawn - 35 USC §112 Second Paragraph 

3. The rejection of claims 1 -4 and 20-43 under 35 U.S.C. 1 1 2, second paragraph, is 
withdrawn as Applicant has amended the claims to overcome this rejection. 
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Claim Rejections Withdrawn - 35 USC § 103(a) 

4. The rejection of claims 1-4, 23, 29, and 41 under 35 U.S.C. 103(a) as being 
unpatentable over Morita et al (Jan. 2002, cited on the IDS), Braasch et al. (2001), and 
Orum et al. (1999, noting this is reference no. 29 of Braasch et al.) is withdrawn. 
Applicant's arguments have been considered but are moot in view of the new ground(s) 
of rejection and in view of claim interpretation, given below. 

5. The rejection of claims 12-14 and 19 under 35 U.S.C. 103(a) as being 
unpatentable over Morita et al (Jan. 2002, cited on the IDS), Braasch et al. (2001), 
Orum et al. (1999, noting this is reference no. 29 of Braasch et al.), and Weston et al. 
(U.S. Patent No. 6,391 ,593 issued 2002, previously cited) is withdrawn. Applicant's 
arguments have been considered but are moot in view of the new ground(s) of rejection 
and in view of claim interpretation, given below. 

6. The rejection of claims 1 5-1 7 under 35 U.S.C. 1 03(a) as being unpatentable over 
Morita et al (Jan. 2002, cited on the IDS), Braasch et al. (2001), Orum et al. (1999, 
noting this is reference no. 29 of Braasch et al.), and Weston et al. (U.S. Patent No. 
6,391 ,593 issued 2002, previously cited) is withdrawn. The claims are allowed, see 
below. 

7. The rejection of claims 20-22, 24-28, 30-40, and 42-43 under 35 U.S.C. 1 03(a) 
as being unpatentable over Morita et al., Braasch et al., and Orum et al. as applied to 
claims 1-4 above, and further in view of Stanton et al. (US publication No. 20010034023 
published 2001 and previously cited) is withdrawn. Applicant's arguments have been 
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considered but are moot in view of the new ground(s) of rejection and in view of claim 
interpretation, given below. 



Claim Interpretation 

8. Claims 1-4 recite primers "comprising" three parts (a), (b), "and" (c). The 
reasonable interpretation is that these parts are added one to the other which results in 
a multitude of claimed primers with an ENA of the resultant primer being at the fourth 
position from the 3' end or some further interior position (and not at the third position 
from the 3' end). One begins with part (a) oligonucleotide which is all natural 
nucleotides except for the ENA at the third position from the 3' end then adds at least 
one nucleotide of part (c) to the 3' end which thus places the ENA at least at the fourth 
position from the 3' end. One then adds the nucleotides of part (c) which can be 
inserted in the sequence of (a) and (b) or placed on either end of that sequence. It is 
further noted that parts (a) and (b) are not limited to natural nucleotides and thus can be 
modified nucleotides which include ENA and LNA nucleotides. The over arching 
"comprising" in the preamble also encompasses additional nucleotides other than those 
recited in parts (a), (b), and (c) to be added to the primer. The claimed primers contain 
an ENA in the fourth position and positions inward from the 3' end and may further 
comprise natural and modified nucleotides. 

9. Claims 12-14 recite kits comprising a first oligonucleotide wherein the third 
nucleotide from the 3' end is an ENA unit and the nucleotide at the 3' end is the first 
nucleotide, the other nucleotides being natural nucleotides. In other words the 
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nucleotides other than the first and third nucleotide are natural nucleotides. The 
reasonable interpretation is that the first nucleotide is either a natural nucleotide or non- 
natural nucleotide which may be an ENA unit. Thus the claims encompass 
oligonucleotides where the first and the third nucleotides are ENA units. 

Data Repardinp ENA at the third position 

1 0. Applicant presents data regarding ENA versus LNA substitution at the third 
position in Remarks filed 12/28/2009 and in the already considered Affidavit filed 
02/20/2009. However, as these data regard primers having one and only one ENA 
substitution at the third position from the 3' end; the data are not specifically relevant to 
the instant claims. Claims 1-14 encompass primers with at least one ENA at the fourth 
position from the 3' end and other ENA and LNA substitutions, Claims 15-17 
encompass oligonucleotides with ENA units at the first and third positions from the 3' 
end. Furthermore, as given in the rejections below, the prior art teaches primers with 
single and multiple ENA substitutions at any position(s) including the fourth position and 
both the first and third positions and teaches the superior properties of ENA 
substitutions over LNA substitutions. Thus and as given below, the claimed inventions 
of claims 1 -4 and 1 2-1 4 were obvious in view of the prior art 

Intention of the Claim Recitations 

11. If Applicant intends claims 1 -4 to encompass only primers with one ENA at the 
third position from the 3' end with the other nucleotides being natural nucleotides, then 
the claims should be amended to recite this. Applicant may wish to consider reciting 
"consisting of rather than "comprising" language and may wish to consider eliminating 
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recitations where parts are added together or which allow insertions, which recitations 
would change the initial third position of the ENA. 

If Applicant intends the claims 12-14 to encompass only primers with one ENA at 
the third position from the 3' end with the other nucleotides being natural nucleotides, 
then the claims should be amended to recite this. Applicant is further advised that any 
claim amendments may require further consideration and/or a new search. 

New Rejections 
New Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. Claims 1-4, 23, 29, and 41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kaneko et al. (United States Patent Application 20020147332 
published October 10, 2002), Morita et al. (Jan. 2002, previously cited), Braasch et al. 
(2001, previously cited), and Orum et al. (1999 previously cited and noting this is 
reference no. 29 of Braasch et al.). 

Regarding claim 1, 2, 23, and 29, Kaneko et al. teach oligonucleotides used as 
primers (entire publication, especially claim 84) comprising: 

(a) a 2'-0,4'-C-ethylene nucleotide (ENA) unit (see Formula 2 in claim 1) which is the 
third nucleotide from the 3'-end of the oligonucleotide (see paragraph 0613 and SEQ ID 
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NO: 3), wherein there may a single ENA unit in the oligonucleotide and the other 

nucleotides are natural nucleotides (see claims 62, 72, 78, 84, 92, 96, and 102 and 

paragraphs 0016, 0089, 0182) as especially noted below where: 

"[0089] In other certain particularly preferred oligonucleotide analogues, the total 
number of nucleosides is from 5 to 100, and the entire oligonucleotide analogue 
comprises (a) one or more of the nucleoside analogues of the formula (2) [ENA 
unit] and one or more nucleosides selected from the group consisting of (b) a 2'- 
deoxynucleoside [natural nucleotides]. . . " 

(b) a nucleotide complementary to the reference nucleotide of a target gene at the 3'- 
end position thereof (see claim 78); and 

(c) nucleotides complementary to: a nucleotide sequence of the target gene in other 
positions (see claim 78 for a probe to a gene and necessarily complementary to the 
gene), a mutant nucleotide (see paragraph 0093), a disease associated gene (see 
paragraph 0132), or 

a salt thereof, 

wherein the oligonucleotide has a base length of 5 to 100 bases which encompasses 
the range of 18 to 25 bases (see paragraph 0089). 

It is noted that the intended uses of the oligonucleotides carry no patentable 

weight. 

Regarding claims 1 , 2, 23, and 29, Kaneko et al. teach an ENA unit at the first 
through third positions from the 3' end and teach a single ENA in an oligonucleotide with 
the other bases being natural nucleotides; but do not specifically teach where the fourth 
nucleotide from the 3' end is an ENA unit. 
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Regarding claims 1, 2, 5, 23, and 29, Morita et al. (2002) teach oligonucleotides 
comprising: 

(a) a 2'-0,4'-C-ethylene nucleotide (ENA) unit which is the second nucleotide from the 
3'-end of the oligonucleotide, wherein the nucleotide at the 3'-end is defined as the first 
nucleotide, and the other nucleotides are natural nucleotides (entire article, especially 
the last Figure 1 where X is the ENA unit designated as eT); 

(b) a nucleotide complementary to the reference nucleotide of a target at the 3'-end 
position thereof (see the Table 1); and having 

(c) nucleotides complementary to a nucleotide sequence of the target in other positions 
( see the Table 1). 

It is noted that elements (b) an (c) are "intended uses" and carry no patentable 
weight. However, Morita et al. teach certain of these elements as noted above. 

Regarding claims 1 , 2, 5, 23, and 29, Morita et al. (2001) do not specifically teach 
an ENA unit at the fourth position from the 3' end; do not specifically teach the "intended 
use" of nucleotides complementary to a gene which is a target, a target gene; and do 
not specifically teach a mutant nucleotide. Morita et al. suggest but do not specifically 
teach for a single oligonucleotide, both a sole ENA at the second position from the 3' 
end and the "intended use" of the nucleotides being complementary. Morita et al. teach 
these "intended uses" for two separate oligonucleotides as given respectively in Figure 
1 and Table 1 . 
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Regarding claims 1, 2, 5, 23, and 29, Braasch et al. teach an oligonucleotide of 
18 to 25 bases (see Table 3) comprising: 

(a) 2'-0,4'-C-methylene nucleotide (LNA) units (see Figure 1) which can be the fourth 
nucleotide from the 3'-end of the oligonucleotide, wherein the nucleotide at the 3'-end is 
defined as the first nucleotide, and the other nucleotides are natural nucleotides (see 
Table 3 and see Table 1 of Orum et al.); and 

(b) a nucleotide complementary to the reference nucleotide of a target gene of Factor V 
at the 3'-end position thereof (see Table 3 for various position, especially the first three 
oligonucleotides and entries 9-12 from the bottom) which can be the mutant nucleotide, 
the mutation of the Factor V gene (see 3 rd paragraph on p. 6), and 

(c) nucleotides complementary to the nucleotide sequence of the target genes of the 
disease causing Factor V gene (where individuals see 3 rd paragraph on p. 6, see 
Abstract for the general teaching of LNA substituted oligonucleotides which are 
complementary to genes, and as evidenced in the last sentence on p. 1898 of Orum et 
al.). 

Regarding claims 3-5 and 41, Braasch et al. teach oligonucleotides of 18 to 25 
bases (see Table 3) comprising: 

(a) a nucleotide at the 3'-end of the oligonucleotide which is a nucleotide 
complementary to the reference/wild type nucleotide of a target gene and teach a 
nucleotide at the 3'-end of the oligonucleotide which is a nucleotide complementary to 
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the mutant nucleotide of a target gene (see Table 3 especially 9 th and as evidenced 
throughout Orum et al., especially Table 1 ), 

(b) wherein a nucleotide which is the second nucleotide from the 3'-end of the 
oligonucleotide, wherein the nucleotide at the 3'-end is defined as the first nucleotide, 
and wherein the second nucleotide of each oligonucleotide of claims 3 and 4 is a 
nucleotide that is not complementary respectively to the nucleotide of a reference/wild 
type gene and the mutant gene (see Table 1 of Orum et al.). 

(c) nucleotides complementary to the nucleotides of the target gene at other positions; 
and 

(d) a nucleotide which is the fourth or fifth nucleotide from the 3'-end of each 
oligonucelotide is an LNA unit (see Table 1 of Orum et al.). 

Regarding claims 1-5, Braasch et al. and Orum et al. teach multiple and various 
positions and arrangements of LNA units but do not specifically teach a 2'-0,4'-C- 
ethylene nucleotide (ENA) unit, and do not specifically teach all of the limitations and 
intended uses of the claimed oligonucleotide in a single oligonucleotide but with LNA 
units. Braasch et al. and Orum et al. do teach the limitations and intended uses of the 
claims but in different oligonucleotides and with LNA units instead of ENA units. 

Regarding claims 1-4, Morita et al. teach both 2'-0,4'-C-methylene nucleotide 
(LNA) units and 2'-0,4'-C-ethylene nucleotides (ENA) units (entire article, especially the 
Abstract). Morita et al. further teach that substitution of ENA units for LNA units leads to 
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improved properties of oligonucleotides, including: {i} having a high binding affinity for 
complementary RNA and {ii} being more nuclease-resistant than natural DNA and 
BNA/LNA (see Abstract). 

Regarding claims 1-4, Morita et al. teach an oligonucleotide comprising an ENA 
unit at the second position from the 3' end, but do not specifically teach an 
oligonucleotide comprising an ENA unit at the third position from the 3' end. 

Kaneko et al. teach ENA units (entire publication), teach that they can be placed 
in any position in a primer, teach that the remaining nucleotides can be natural bases. 
Furthermore, Kaneko et al. teach that modified nucleotides including ENA units are 
useful as an antisense or antigene pharmaceutical having excellent stability, a detection 
agent (probe) for a specific gene, a primer for starting amplification or as intermediates 
for their production (see paragraph 0009). 

Braasch et al. and Orum et al. teach several oligonucleotides comprising LNA 
units at the fourth position from the 3' of an oligonucleotide. Braasch et al. and Orum et 
al. do not specifically teach ENA units. Morita et al. teach that oligonucleotides can 
comprise either LNA units or ENA units. Furthermore Morita et al. teach that 
substitution of ENA units for LNA units in an oligonucleotide results in improved 
properties of that nucleotide. Additionally Kaneko et al. teach that an ENA unit may be 
placed in any position in an oligonucleotide. Because both Braasch et al. and Orum et 
al. because Morita et al. all teach oligonucleotides comprising LNA units, and Kaneko et 
al. further teach ENA untis can be in any positions in an oligonucleotide; it would have 
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been obvious to one skilled in the art to substitute an ENA unit as taught by Morita et al. 
for the LNA unit as taught by Braasch et al. and Orum et al. in order to achieve the 
predictable result of an oligonucleotide comprising an ENA unit at the fourth or other 
position(s) from the 3' end. 

Furthermore, Braasch et al. and Orum et al. teach that LNA are a valuable tool kit 
for nucleic acid recognition and chemical genetics (see last sentence). Morita et al. 
additionally teach the use of ENA units can be further optimized including for improved 
nuclease resistance (see last paragraph). Kaneko et al. teach that ENA units are useful 
as an antisense or antigene pharmaceutical having excellent stability, a detection agent 
(probe) for a specific gene, a primer for starting amplification or as intermediates for 
their production (see paragraph 0009). Thus, it would also have been prima facie 
obvious to one of ordinary skill in the art at the time the invention was made to place an 
ENA at a fourth or other inward position from the 3' end of oligonucleotides as disclosed 
by Applicant instead of the second position as used by Morita et al. since these 
differences in position would not be expected to greatly alter the properties of the 
oligonucleotides. This is consistent with the Federal Circuit decision in In re Peterson . 
65 USPQ2d 1379, 1382 (Fed. Cir. 2003) "We have also held that a prima facie case of 
obviousness exists when the claimed range and the prior art range do not overlap but 
are close enough such that one skilled in the art would have expected them to have the 
same properties." Thus, an ordinary practitioner would have recognized that the 
position of the ENA unit could be adjusted to maximize the desired results, as each of 
Braasch et al. and Orum et al. disclose general and varied positions for LNA units 
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including the fourth position and Morita et al. and Kaneko et al. also disclose varying 

positions for ENA units and that substitution of ENA units of LNA units is desirable 

owing to the improved properties of ENA units in oligonucleotides. As noted in In re 

Aller, 105 USPQ 233 at 235, 

More particularly, where the general conditions 
of a claim are disclosed in the prior art, it is 
not inventive to discover the optimum or workable 
ranges by routine experimentation. 

Routine optimization is not considered inventive and no evidence has been 

presented that the selection of the fourth position for the ENA unit over the second 

position was other than routine, that the products resulting from the optimization have 

any unexpected properties, or that the results should be considered unexpected in any 

way as compared to the closest prior art, especially in regards to the properties of ENA 

units. As noted, a skilled artisan would expect an ENA unit at the fourth position to have 

nearly identical properties of ENA units as the second position for oligonucleotides. 

Thus, an ordinary practitioner would have recognized that the results could be adjusted 

to maximize the desired results. 



14. Claims 12-14, 19, and 52-54 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kaneko et al. (United States Patent Application 20020147332 
published October 10, 2002), Morita et al (Jan. 2002, previously cited), Braasch et al. 
(2001 , previously cited), Orum et al. (1999 previously cited, noting this is reference no. 
29 of Braasch et al.), and Weston et al. (U.S. Patent No. 6,391 ,593 issued 2002, 
previously cited). 
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Regarding claim 12-14, Kaneko et al. teach oligonucleotides used as primers 
(entire publication, especially claim 84) and teach kits comprising primers (see 
paragraph 0112) comprising: 

(a) a 2'-0,4'-C-ethylene nucleotide (ENA) unit (see Formula 2 in claim 1) which is the 

third nucleotide from the 3'-end of the oligonucleotide (see paragraph 0613 and SEQ ID 

NO: 3 having three ENA units in positions one to three from the 5" end), wherein there 

may a single ENA unit in the oligonucleotide and the other nucleotides are natural 

nucleotides (see claims 62, 72, 78, 84, 92, 96, and 102 and paragraphs 0016, 0089, 

0182) as especially noted below where: 

"[0089] In other certain particularly preferred oligonucleotide analogues, the total 
number of nucleosides is from 5 to 100, and the entire oligonucleotide analogue 
comprises (a) one or more of the nucleoside analogues of the formula (2) [ENA 
unit] and one or more nucleosides selected from the group consisting of (b) a 2'- 
deoxynucleoside [natural nucleotides]. . . " 

(b) a nucleotide complementary to the reference nucleotide of a target gene at the 3'- 
end position thereof (see claim 78); and 

(c) nucleotides complementary to: a nucleotide sequence of the target gene in other 
positions (see claim 78 for a probe to a gene and necessarily complementary to the 
gene), a mutant nucleotide (see paragraph 0093), a disease associated gene (see 
paragraph 0132), or 

a salt thereof, 

wherein the oligonucleotide has a base length of 5 to 100 bases which encompasses 
the range of 18 to 25 bases (see paragraph 0089). 
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It is noted that the intended uses of the oligonucleotides carry no patentable 

weight. 

Regarding claims 12-14, Kaneko et al. teach an ENA unit at the first through third 
positions from the 3' end and teach a single ENA in an oligonucleotide with the other 
bases being natural nucleotides; but do not specifically teach where the first and third 
nucleotide from the 3' end is an ENA unit and the other nucleotides are natural 
nucleotides. Kaneko et al. teach kits for amplification but not specifically teach kits 
comprising a DNA polymerase and a PCR buffer. 

Regarding claims 12-14, Morita et al. (2002) teach oligonucleotides comprising: 

(a) a 2'-0,4'-C-ethylene nucleotide (ENA) unit which is the second nucleotide from the 
3'-end of the oligonucleotide, wherein the nucleotide at the 3'-end is defined as the first 
nucleotide, and the other nucleotides are natural nucleotides (entire article, especially 
the last Figure 1 where X is the ENA unit designated as eT); 

(b) a nucleotide complementary to the reference nucleotide of a target at the 3'-end 
position thereof (see the Table 1); and having 

(c) nucleotides complementary to a nucleotide sequence of the target in other positions 
( see the Table 1). 

It is noted that elements (b) an (c) are "intended uses" and carry no patentable 
weight. However, Morita et al. teach certain of these elements as noted above. 
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Regarding claims 12-14, Morita et al. (2001) do not specifically teach an ENA 
unit at the third position from the 3' end; do not specifically teach the intended use of 
nucleotides complementary to a gene which is a target, a target gene; and do not 
specifically teach a mutant nucleotide. Morita et al. suggest but do not specifically teach 
for a single oligonucleotide, both a sole ENA at the second position from the 3' end and 
the "intended use" of the nucleotides being complementary. Morita et al. teach these 
"intended uses" for two separate oligonucleotides as given respectively in Figure 1 and 
Table 1 . 

Regarding claims 12-14, Morita et al. do not specifically teach a kit. 

Regarding claims 12, 13, 19, and 52, Braasch et al. teach an oligonucleotide of 
18 to 25 bases (see Table 3) comprising: 

(a) 2'-0,4'-C-methylene nucleotide (LNA) units (see Figure 1) which can be the third 
nucleotide from the 3'-end of the oligonucleotide, wherein the nucleotide at the 3'-end is 
defined as the first nucleotide, and the other nucleotides are natural nucleotides (see 
Table 3 and see Table 1 of Orum et al.); and 

(b) a nucleotide complementary to the reference nucleotide of a target gene of Factor V 
at the 3'-end position thereof (see Table 3 for various position, especially the first three 
oligonucleotides and entries 9-12 from the bottom) which can be the mutant nucleotide, 
the mutation of the Factor V gene (see 3 rd paragraph on p. 6), and 

(c) nucleotides complementary to the nucleotide sequence of the target genes of the 
disease causing Factor V gene (where individuals see 3 rd paragraph on p. 6, see 
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Abstract for the general teaching of LNA substituted oligonucleotides which are 
complementary to genes, and as evidenced in the last sentence on p.. 1898 of Orum et 
al.). 

(b) a second oligonucleotide which is a reverse primer (see 4 th paragraph on p. 1900 of 
Orum et al.), 

(c) the Taq DNA polymerase (see 4 th paragraph on p. 1900 of Orum et al.), and 

(d) a PCR buffer (see 2 nd sentence on p. 1900 of Orum et al.). 

Regarding claims 14, 19, and 53, Braasch et al. teach oligonucleotides of 18 to 
25 bases (see Table 3) comprising: 

(a) a first oligonucleotide which is a primer/probe wherein 2'-0,4'-C-methylene 
nucleotide (LNA) unit (see Table 3 and see Orum et al., especially the last paragraph on 
p. 1899 continued to 1900), the third nucleotide from the 3'-end of the oligonucleotide, 
wherein the nucleotide at the 3'-end is defined as the first nucleotide, and the other 
nucleotides are natural nucleotides (see Table 3 and see Orum et al., especially the last 
paragraph on p. 1899 continued to 1900), wherein the forward primer/probe can be one 
which is either complementary to the reference/wild type gene or the mutant gene (see 
last entry in Table 1 and see Orum et al.) and where the gene polymorphism is a single 
nucleotide polymorphism/single point mutation (see last sentence of the 1 st paragraph 
on p. 1 899 of Orum et al.) in the disease causing gene of Factor V gene at the other 
positions (see 3 rd paragraph on p. 1899 of Orum et al. and see title of reference no. 7).; 
and 
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(b) a second oligonucleotide which is forward primer 2/probe wherein 2'-0,4'-C- 
methylene nucleotide (LNA) unit (see Figure 1) is the third nucleotide from the 3'-end of 
the oligonucleotide, wherein the nucleotide at the 3'-end is defined as the first 
nucleotide, and the other nucleotides are natural nucleotides (see Table 1 and see 
Orum et al., especially the last paragraph on p. 1899 continued to 1900); 

(c) a third oligonucleotide which is reverse primer 1 /probe capable of amplifying a 
sequence of interest together with the forward primer 1 /probe (see Table 1 and see 
Orum et al., especially the last paragraph on p. 1899 continued to 1900), 

(d) the Taq DNA polymerase (see 4 th paragraph on p. 1900 of Orum et al.), and 

(e) a PCR buffer (see 2 nd sentence on p. 1900 of Orum et al.). 

Regarding claims 15, 16, 19, and 54, Braasch et al. teach an oligonucleotides of 
18 to 25 bases (see Table 3) comprising: 
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(a) a first oligonucleotide which is a forward primer/probe having 

(i) a 3' end nucleotide complementary to either the reference/wild type nucleotide or the 
mutant nucleotide (see p. 80, 3 rd paragraph and see Table 1) and where the gene 
polymorphism is a single nucleotide polymorphism/single point mutation (see last 
sentence of the 1 st paragraph on p. 1899 of Orum et al.) in the disease causing gene of 
Favtor V gene at the other positions (see 3 rd paragraph on p. 1899 of Orum et al. and 
see title of reference no. 7).; 

(ii) a second nucleotide which is not complementary to either the reference/wild type 
nucleotide or the mutant nucleotide (see Table 1 and see Orum et al., especially the last 
paragraph on p. 1899 continued to 1900); 

(iii) the other nucleotides are complementary respectively to the nucleotides of the 
target gene and mutant gene (see Table 1 and see Orum et al., especially the last 
paragraph on p. 1899 continued to 1900); and 

(iv) a 2'-0,4'-C-methylene nucleotide (LNA) unit (see Figure 1) which is the third 
nucleotide from the 3'-end of the oligonucleotide, wherein the nucleotide at the 3'-end is 
defined as the first nucleotide, and the other nucleotides are natural nucleotides (see 
Table 1 and see Orum et al., especially the last paragraph on p. 1899 continued to 
1900); 

(b) a second oligonucleotide which is one of the reverse primers/probe capable of 
amplifying a sequence of interest together with the forward primers (see Table 1 and 
see Orum et al., especially the last paragraph on p. 1899 continued to 1900); 

(c) the Taq DNA polymerase (see 4 th paragraph on p. 1900 of Orum et al.), and 
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(d) a PCR buffer (see 2 nd sentence on p. 1900 of Orum et al.)- 

Regarding claims 19 and 54, Braasch et al. teach an oligonucleotide of 18 to 25 
bases (see Table 3) comprising: 

((a) a first oligonucleotide which is a forward primer/probe having 

(i) a 3' end nucleotide complementary to either the reference/wild type nucleotide or the 
mutant nucleotide (see p. 80, 3 rd paragraph and see Table 1) and where the gene 
polymorphism is a single nucleotide polymorphism/single point mutation (see last 
sentence of the 1 st paragraph on p. 1899 of Orum et al.) in the disease causing gene of 
Favtor V gene at the other positions (see 3 rd paragraph on p. 1899 of Orum et al. and 
see title of reference no. 7).; 

(ii) a second nucleotide which is not complementary to either the reference/wild type 
nucleotide or the mutant nucleotide (see Table 1 and see Orum et al., especially the last 
paragraph on p. 1899 continued to 1900); 

(iii) the other nucleotides are complementary respectively to the nucleotides of the 
target gene and mutant gene (see Table 1 and see Orum et al., especially the last 
paragraph on p. 1899 continued to 1900); and 

(iv) a 2'-0,4'-C-methylene nucleotide (LNA) unit (see Figure 1) which is the third 
nucleotide from the 3'-end of the oligonucleotide, wherein the nucleotide at the 3'-end is 
defined as the first nucleotide, and the other nucleotides are natural nucleotides (see 
Table 1 and see Orum et al., especially the last paragraph on p. 1899 continued to 
1900); 
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(b) a second oligonucleotide having a 

(i) a 3' end nucleotide complementary to either the reference/wild type nucleotide or the 
mutant nucleotide (see Table 1 and see Orum et al., especially the last paragraph on p. 
1899 continued to 1900); 

(ii) a second nucleotide which is not complementary to either the reference/wild type 
nucleotide or the mutant nucleotide (see Table 1 and see Orum et al., especially the last 
paragraph on p. 1899 continued to 1900); 

(iii) the other nucleotides are complementary respectively to the nucleotides of the 
target gene and mutant gene (see Table 1 and see Orum et al., especially the last 
paragraph on p. 1899 continued to 1900); and 

(ii) forward primer 3/probe wherein 2'-0,4'-C-methylene nucleotide (LNA) unit (see 
Figure 1) is the third nucleotide from the 3'-end of the oligonucleotide, wherein the 
nucleotide at the 3'-end is defined as the first nucleotide, and the other nucleotides are 
natural nucleotides (see Table 1 and see Orum et al., especially the last paragraph on 
p. 1899 continued to 1900); 

(c) a third oligonucleotide which is any one of the respective reverse primers capable 
of amplifying a sequence of interest together with the forward primer (see Table 1 and 
see Orum et al., especially the last paragraph on p. 1899 continued to 1900); 

(d) the Taq DNA polymerase (see 4 th paragraph on p. 1900 of Orum et al.), and 

(e) a PCR buffer (see 2 nd sentence on p. 1900 of Orum et al.). 
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Regarding claims 12-14, Orum et al. do not specifically teach a 2'-0,4'-C- 
ethylene nucleotide (ENA) unit and do not specifically teach a kit. Braasch et al. teach 
a general kit (see last sentence) but do not specifically teach a 2'-0,4'-C-ethylene 
nucleotide (ENA) unit. 

Regarding claims 12-14, Morita et al. teach both 2'-0,4'-C-methylene nucleotide 
(LNA) units and 2'-0,4'-C-ethylene nucleotides (ENA) units (entire article, especially the 
Abstract). Morita et al. further teach that substitution of ENA units for LNA units leads to 
improved properties of oligonucleotides, including: {i} having a high binding affinity for 
complementary RNA and {it} being more nuclease-resistant than natural DNA and 
BNA/LNA (see Abstract). 

Regarding claims 12-14, Morita et al. teach an oligonucleotide comprising an 
ENA unit at the second position from the 3' end, but do not specifically teach an 
oligonucleotide comprising an ENA unit at the third position from the 3' end. 

Regarding claims 12-14, Kaneko et al. teach an oligonucleotide with one or more 
ENA units at any position comprising an ENA unit including the first and third positions 
from the 3' end, and thus suggest but do not specifically teach an oligonucleotide 
comprising an ENA unit at the third position from the 3' end. 

Braasch et al. and Orum et al. teach several oligonucleotides comprising LNA 
units at the third position from the 3' of an oligonucleotide. Braasch et al. and Orum et 
al. do not specifically teach ENA units. Morita et al. teach that oligonucleotides can 
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comprise either LNA units or ENA units. Kaneko et al. teach that ENA units may in any 
position in an oligonucleotide. Furthermore Morita et al. teach that substitution of ENA 
units for LNA units in an oligonucleotide results in improved properties of that 
nucleotide. Because both Braasch et al. and Orum et al. and because Morita et al. all 
teach oligonucleotides comprising LNA units, and Kaneko et al. further teach ENA untis 
can be in any positions in an oligonucleotide; it would have been obvious to one skilled 
in the art to substitute an ENA unit as taught by Morita et al. and Kaneko et al. for the 
LNA unit as taught by Braasch et al. and Orum et al. in order to achieve the predictable 
result of an oligonucleotide comprising an ENA unit at the third position from the 3' end. 

Furthermore, Braasch et al. and Orum et al. teach that LNA are a valuable tool kit 
for nucleic acid recognition and chemical genetics (see last sentence). Morita et al. 
additionally teach the use of ENA units can be further optimized including for improved 
nuclease resistance (see last paragraph). Thus, it would also have been prima facie 
obvious to one of ordinary skill in the art at the time the invention was made to place an 
ENA at the first and third positions from the 3' end of oligonucleotides as disclosed by 
Applicant instead of the second position as used by Morita et al. or the first through third 
positions of Kankeko et al. since these differences in position would not be expected to 
greatly alter the properties of the oligonucleotides. This is consistent with the Federal 
Circuit decision in In re Peterson . 65 USPQ2d 1379, 1382 (Fed. Cir. 2003) "We have 
also held that a prima facie case of obviousness exists when the claimed range and the 
prior art range do not overlap but are close enough such that one skilled in the art would 
have expected them to have the same properties." Thus, an ordinary practitioner would 
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have recognized that the position of the ENA unit could be adjusted to maximize the 

desired results, as each of Braasch et al. and Orum et al. disclose general and varied 

positions for LNA units including the third position and Morita et al. and Kaneko et al. 

also disclose varying positions for ENA units and that substitution of ENA units of LNA 

units is desirable owing to the improved properties of ENA units in oligonucleotides. As 

noted in In re Alter, 105 USPQ 233 at 235, 

More particularly, where the general conditions 
of a claim are disclosed in the prior art, it is 
not inventive to discover the optimum or workable 
ranges by routine experimentation. 

Routine optimization is not considered inventive and no evidence has been 

presented that the selection of the first and third positions for the ENA unit over the 

second position was other than routine, that the products resulting from the optimization 

have any unexpected properties, or that the results should be considered unexpected in 

any way as compared to the closest prior art, especially in regards to the properties of 

ENA units. As noted, a skilled artisan would expect an ENA unit at the first and third 

position to have nearly identical properties of ENA units in the second position for 

oligonucleotides or the first through third positions. Thus, an ordinary practitioner 

would have recognized that the results could be adjusted to maximize the desired 

results. 
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Regarding claims 12-14, Weston et al. teach kits comprising oligonucleotides 
with LNA units, DNA polymerases, and PCR buffers (see column 7 lines 41-51 and see 
claims 20 and 21). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the oligonucleotides of Kaneko et al., 
Morita et al., Braasch et al., and Orum et al. by incorporating them in a kit as suggested 
by Weston et al. with a reasonable expectation of success. The motivation to do so is 
provided by Weston et al. who teach the convenience and advantage of kits comprising 
oligonucleotides, DNA polymerase, and PCR buffers (see column 7 lines 41-51). Thus, 
the claimed invention as a whole was prima facie obvious over the combined teachings 
of the prior art. 

15. Claims 20-22, 24-28, 30-40, and 42-43 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kaneko et al., Morita et al., Braasch et al., and Orum et al. as 
applied to claims 1-4 above, and further in view of Stanton et al. (US publication No. 
20010034023 published 2001 and previously cited). 

Kaneko et al., Morita et al., Braasch et al., and Orum et al. teach as noted above. 

Kaneko et al., Morita et al., Braasch et al., and Orum et al. do not teach the 
limitations of claims 20-22, 24-28, 30-40, and 42-43. 

Regarding claims 20-22, 24-28, 30-40, and 42-43 Stanton et al. teach 
oligonucleotides/primers for detecting drug metabolizing genes (entire publication, 
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especially paragraph 0143) which are glutathione transferase, N-acetyltransferase (see 
paragraph 0262), Human cytochrome P4502C9 (see Table 2121 at paragraph 1058)) 
which are associated with Alzheimer's disease (see paragraph 0023) and teach the 
target gene which is HLA (see paragraph 0760). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the oligonucleotides of Kaneko et al., 
Morita et al., Braasch et al., and Orum et al. by making oligonucleotides to detect drug 
metabolizing genes as suggested by Stanton et al. with a reasonable expectation of 
success. The motivation to do so is provided by Stanton et al. who teach that such 
oligonucleotides can be used in methods: "... for identifying and utilizing variances in 
genes relating to efficacy and safety of medical therapy and other aspects of medical 
therapy" (see Abstract). Thus, the claimed invention as a whole was prima facie 
obvious over the combined teachings of the prior art. 



Allowable Subject Matter 

16. Claims 15-17 are allowed. 

1 7. Claim 1 9 would be allowable if there was no dependency on claims 12-14. 

18. The following is a statement of reasons for the indication of allowable subject 
matter. The claims recite kits comprising a first oligonucleotides with only one ENA unit 
which is at the third position from the end with the first oligonucleotide having a property 
not possessed by the prior art (See MPEP § 716.02(a) III. [R-2]). The recited frist 
oliognuceltoides have the superior property of reducing non-complementary binding to a 
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target sequence as given in the original specification, in the Remarks filed 12/28/2009, 
and in the Affidavit filed 02/20/2009. No prior art was found which teaches or fairly 
suggests this property. The closest prior art is the combined teachings of Kaneko et al. 
(2002), Morita et al. (Jan. 2002, Braasch et al. (2001 ), and Orum et al. (1 999) who in 
combination teach oligonucleotides comprising an ENA unit at any position in an 
oligonucleotide or primer and teach the remaining nucleotides may be natural bases. 
However, Kaneko et al., Morita et al., Braasch et al., and Orum et al. each alone or in 
combination fail to teach or fairly suggest the property disclosed in the instant 
application. 

It is noted that each of claims 15-17 recite at least one oligonucleotide limited to 
having only one ENA unit which is at third position from the 3' end with the remaining 
nucleotides being natural nucleotides. 

19. As allowable subject matter has been indicated, applicant's reply must either 
comply with all formal requirements or specifically traverse each requirement not 
complied with. See 37 CFR 1 .1 1 1 (b) and MPEP § 707.07(a). 

Conclusion 

20. Claims 15-17 are allowed. 

21. Claims 1-4, 12-14, and 1 9-43 are not free of the prior art. 

22. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark Staples whose telephone number is (571 ) 272- 
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9053. The examiner can normally be reached on Monday through Thursday, 9:00 a.m. 
to 6:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Mark Staples/ 

Primary Examiner, Art Unit 1637 
January 27, 2010 



